Casein kinase II is a major protein phosphorylating activity in the nuclei of Xenopus laevis oocytes.
The nuclei of Xenopus laevis oocytes contain kinases capable of phosphorylating endogenous and exogenous proteins using either ATP or GTP as phosphoryl donors. These enzymes are much more active with casein and phosvitin as substrates than with histones or protamines. The protein phosphorylating activity of oocyte nuclear extracts is not regulated by cyclic nucleotides, phorbol esters, calmodulin and calcium, or phospholipids. However, the casein phosphorylating activity can be greatly enhanced by the polyamines spermine or spermidine and drastically inhibited by heparin. Fractionation of the nuclear casein kinase activities by DEAE-Sephadex chromatography and glycerol gradient centrifugation indicate that the nuclei contain enzymes with the properties of casein kinases I and II as characterized in other species. Oocyte casein kinase I (Mr 37,000) is specific for ATP as phosphoryl donor, is only slightly inhibited by 10 micrograms/ml heparin, and is not significantly stimulated by polyamines. Casein kinase II (Mr 135,000) can use both ATP and GTP as substrates, and is very sensitive to heparin inhibition and polyamine stimulation. The fact that low concentrations of heparin (10 micrograms/ml) can inhibit a large percentage of the endogenous phosphorylation of nuclear extracts or of whole nuclei indicates that casein kinase II is probably the major protein phosphorylating activity of these oocyte organelles.